Probiotics include food or drugs containing viable microorganisms that on ingestion confer beneficial physiologic effects on the host. 1 Commonly used genera of probiotic strains include lactobacillus, lactococcus, bifidobacterium and saccharomyces (yeast). Probiotics are commonly consumed as a part of fermented foods with added active live cultures such as yogurt or soy yogurt or as dietary supplements. They confer beneficial effects by means of restoration of intestinal permeability, balancing of the gut microbiota, prevention of bacterial translocation and possibly immunomodulation, thereby ensuring a healthy intestinal environment. A randomized control study in children has shown that the consumption of probiotic microbial strains reduces the incidence of acute infectious, nosocomial and antibiotic-associated diarrhea in various general pediatric settings. 1 However, in some patients with immunocompromised states there have been rare instances where consumption of probiotics has resulted in sepsis. [2] [3] [4] [5] We report one such unusual case of a mantle-cell lymphoma patient undergoing an autologous hematopoietic SCT who developed Lactobacillus acidophilus sepsis secondary to the excessive consumption of probiotic-enriched yogurt.
Our patient, a 69-year-old male with stage IIIA mantle cell lymphoma received total of four cycles of alternating RituxanHyper CVAD Part-A (Rituximab, CL, VCR, Adriamycin and Dexamethasone) and Part-B (Ara-C and MTX) regimens. After 4 months of chemotherapy he achieved only a PR with positron emission topography scan-positive cervical lymph nodes. He subsequently had his stem cells collected after 4 days of high-dose growth factor mobilization. Following conditioning with a highdose Busulfan, CL and Etoposide (BuCyVp) regimen he underwent an autologous hematopoietic SCT. On day 1 post transplant, he developed Klebsiella pneumoniae sepsis for which he was treated with i.v. Cefepime as per culture and sensitivity data. He defervesced with negative surveillance blood cultures after 3 days of i.v. antibiotic therapy. On day 10 post transplant, he developed severe mucositis, vomiting and diarrhea. Over the next few days his diarrhea worsened to bloody diarrhea. The computed tomography scan of abdomen and pelvis revealed sigmoid and descending colitis. Colonoscopy and biopsy showed acute and chronic inflammation. Biopsy samples were negative for CMV. His stool Clostridium difficile toxin was negative and stool WBC were high (430/field at Â 400 magnification). Repeat blood cultures at that time grew Lactobacillus acidophilus ( Figure 1 ). On detailed history of his dietary habits after this finding, we discovered that because of severe mucositis the patient was consuming about 6-8 cups of commercially available probiotic-enriched yogurt every day. Once the yogurt was stopped he defervesced without any change in antibiotics and was discharged home a week later following the resolution of symptoms and recovery of counts ( Figure 2) .
The use of probiotics containing live bacterial cultures has increased significantly in the last few years, with advertised immune enhancement and anti-inflammatory health benefits. Yogurt products in the United States must contain two-specific live and active cultures of Lactobacillus bulgaricus and Streptococcus thermophilus. The addition of Lactobacillus acidophilus, Lactobacillus casei or Bifidobacterium seen in some yogurt products is not a mandatory requirement. The requirement of a voluntary seal of 'Live active Culture' by the National Yogurt Association requires at least 100 million cultures per gram at the time of manufacture in refrigerated yogurt and at least 10 million live culture in frozen yogurt at the time of manufacture. (http://www.aboutyogurt.com/Live-Culture (accessed on 26th June 2012).)
Lactobacillus acidophilus is an anaerobic or facultative anaerobic Gram-positive rod that occurs naturally as a commensal in the mouth, gastrointestinal tract and vagina. It has been associated with a reduction in the incidence of diarrhea in hospitalized adults, chemotherapy-induced diarrhea, improved bowel regularity and has been shown to have a preventative effect against traveler's diarrhea, as well as antibiotic-related bowel issues. 6 Invasive disease caused by Lactobacillus acidophilus is rare in an immunocompetent host. However, there have been reports of Lactobacillus acidophilus sepsis, 7 endocarditis, 8 liver abscess 9 and septic arthritis 10 in patients with immunosuppression. Patients with hematological malignancies who receive chemotherapy or undergo hematopoietic SCT are rendered immunosuppressed for long periods of time. This is exaggerated in patients who are on continued immunosuppressive medication to prevent GVHD. These patients are particularly at a higher risk for invasive infection by atypical organisms like Lactobacillus because of impaired integrity of the gut due to mucositis, ulceration or colitis.
To avoid infectious mortality, strict hygienic measures are implemented in BM transplant units. Apart from other general hygienic measures, food hygiene is very important as food could be a source of infections for these severely immunocompromised patients. 11 Despite strong evidence of efficacy, neutropenic diet is still a standard of care in many BM transplant units and recommended in 'Food Safety Guidelines' in hematopoietic SCT patients by American Society for Bone Marrow Transplantation. 12 Despite the established advantages of using probiotics in hospitalized patients 6 use of such probiotics in immunocompromised patients like hematopoietic SCT patients should be carefully evaluated. Even though lactobacillus species are normal commensals in gastrointestinal tract with very-low pathogenic potential, this case is an important reminder that in certain populations of patients such organisms can cause serious invasive disease. It is essential to consider food as a potential source of organisms that can cause invasive disease in immunocompromised patients especially when an obvious cause cannot be identified. During episodes of fever in such patients, obtaining a detailed history including dietary changes during the course of hospitalization is essential and may help in identifying the unusual causes of infection and sepsis. Lastly, the dietary guidelines for these patients may need to be readdressed to include recommendations regarding foods enriched with probiotics.
